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A compound of formula (II) is prepared ei- 
ther as a single enanbomer or in an enantiomeri- 
caliy enriched form, wherein Heti is (a) or (b) and 
Het2 is (c) or (d) and X is (e) or (f) wherein N in 
the be nz imidazole moiety means that one of the car- 
bon atoms substituted by R6-R9 optionally may be 
exchanged for an unsubstituted nitrogen atom; Ri, 
R2 and R3 are the same or different and selected 
from hydrogen, alkyl. alkoxy optionally substituted 
by fluorine, alkylthio. alkoxyalkoxy, dialkylamino. 
piperidino, morpholino, halogen, phenylalkyl, pheny- 
lalkoxy; R4 and JU' are the same or different and 
selected from hydrogen, alkyl, aralkyl; R5 is hy- 
drogen, halogen, trifluoromethyl, alkyl, alkoxy; R*- 
R9 are the same or different and selected from hy- 
drogen, alkyl, alkoxy, halogen, haloalkoxy, alkylcar- 
bonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl or ad- 
jacent groups R6-R9 may complete together with the 
carbon atoms to which they are attached optionally 
substitued ring structures; Rio is hydrogen or alkoxy- 
carbonyloxymethyl; Ru is hydrogen or forms an alky- 
lene chain together with R3; R12 and Ru are the same 
or different and selected from hydrogen, halogen or 
alkyl, by a method comprising stereoselective biooxi- 
dation of the pro-chiral sulfide counterpart compound. 
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Enantioselective preparation of pharmaceutically 
active sulfoxides by biooxidation 

The present invention relates to a method of preparing compounds as defined 
5 below, either as a single enantiomer or in an enantiomerically enriched form, by 
biooxidation of their sulphide equivalents. 

Background to the Invention 

10 The racemic form of the compounds prepared by the method of the present 

invention are known compounds. Some of the compounds are also known in single 
enantiomeric form. The compounds are active HTCATPase inhibitors and they, 
including their pharmaceutically acceptable salts, are effective acid secretion 
inhibitors, and known for use as antiulcer agents. The compounds, which include 

15 the known compounds omeprazole (compound of formula (Ha) below), 

lansoprazole (compound of formula (He) below) and pantoprazole (compound of 
formula (lib) below), are known for example from European Patent Specifications 
EP 5129 and 124495, EP 174726 and EP 166287. 

20 These compounds, being sulfoxides, have an asymmetric centre in the sulfur atom, 
i.e. exist as two optical isomers (enantiomers). It is desirable to obtain compounds 
with improved pharmacokinetic and metabolic properties which will give an 
improved therapeutic profile such as a lower degree of interindividual variation. 

25 The separation of enantiomers of omeprazole in analytical scale is described in e.g. J. 
Chromatography, 532 (1990), 305-19.Also the separation of enantiomers of 
compounds, including omeprazole and pantoprazole, is described in German Patent 
Specification DE 4035455. 
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Recently there has been a great deal of literature published relating to the synthesis 
of optically active compounds using biocatalysts. The majority of this work has 
been aimed at finding routes to single enantiomer forms of pharmaceuticals. The 
reactions receiving most attention have been those involved in the preparation of 
5 esters, acids and alcohols due to the general utility of these functionalities in 
synthesis and also because the biocatalysts are readily available. 

Studies on the synthesis of optically active sulfoxides are relatively rare partly due 
to the small number of pharmaceuticals containing sulfoxide groups and partly due 
10 to the fact that enzymes that react with the sulphur centre are not available 

commercially. The synthesis of optically active sulfoxides has been described in 
Holland, H.L. (1988) Chem. Rev. fig, 473-483 and Phillips, R.S. and Sheldon W.M., 
Enzyme Microb. Technol., 1981, Vol. 3, January, 9-18. 

15 Description of the Invention 

According to the present invention there is provided a method of preparing a 
compound of formula (II) either as a single enantiomer or in an enantiomerically 
enriched form: 




25 and 
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and 




wherein: 

N in the benzimidazole moiety means that one of the carbon atoms substituted by 
R^-R, optionally may be exchanged for an unsubstituted nitrogen atom; 

R,, Rj and R, are the same or different and selected from hydrogen, alkyl, alkoxy 
optionally substituted by fluorine, alkylthio, alkoxy alkoxy, dialkylamino, 
piperidino, morpholino, halogen, phenylalkyl, phenylalkoxy; 

R 4 and R, are the same or different and selected from hydrogen, alkyl, aralkyl; 

Rj is hydrogen, halogen, trifluoromethyl, alkyl, alkoxy; 

R^ - R, are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, 
haloalkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl or adjacent 
groups R*-R* may complete together with the carbon atoms to which they are 
attached optionally substituted ring structures; 

R„, is hydrogen or alkoxycarbonyloxymethyl; 
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R„ is hydrogen or forms an alkylene chain together with 

and are the same or different and selected from hydrogen, halogen or alkyl, 
which method comprises stereoselective biooxidation of the pro-chiral sulfide 
5 counterpart compound. 

The compounds of formula (II) are active HTCATPase inhibitors. By the method of 
the invention these compounds, which are sulfoxides, are obtained in single 
enantiomer form or such that one enantiomeric form is present in excess leading to 
10 an optically active product, by stereoselective biooxidation of the pro-chiral starting 
sulfide counterpart compound. 

In the above definitions alkyl groups or moieties may be branched or straight 
chained or comprise cyclic alkyl groups, for example cycloalkylalkyl. 



15 



Preferably: 




?2 




and 




ft 




R. 



'10 



20 



and 
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X is — (pH — 
R11 

(wherein R,, Ry R^ R, to R,, R, 0 and R„ are as defined above). 

Most preferably the compounds of formula (II) are compounds of the formula (Ila) 
to (He): 



OCH3 

vL_ri 



-0CH3 



(Ha) 



O H 



OCH3 



O H 



(m» 




(He) 
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5 An example of a compound of formula (II) wherein R, 0 is alkoxycarbonyloxymethyl 
is 




The starting pro-chiral sulfides used in the method of the present invention are of 
10 the formula: 

Het,— X— S— Het 2 (D 
wherein Hetj, X and Hetj are as defined above. 
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In order to obtain each of the above compounds (IIa)-(IIf), the following starting 
compounds of formula (la) to (If)/ respectively will be required: 




H 
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5 The compounds prepared by the method of the invention possess a stereogenic 
(asymmetric) centre which is the sulfur atom which forms the sulfoxide group 
between the Het^X-moiety and the Het^moiety. 

The stereoselective biooxidation according to the present invention may be carried 
10 out using a microorganism or an enzyme system derivable therefrom. Suitable 
microorganisms may be selected from alkane oxidisers including Arthrobacter 
pettoteophagHS, Previbacterium paraffmolytiCUffl, and Acinetobacter species, alkene 
oxidisers such as Mycobacterium species, and a variety of fungal species particularly 
PenicUMum species (Penicilliium freqiientans)- 

15 

According to one embodiment of the invention the method comprises contacting the 
pro-chiral sulfide counterpart compound with a microorganism which is 
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Ponirillinm ftequgntans 
Rhizopus stolonifer 
Cunninghamglla glggans 

Ustilago maydis 

5 Arthrobacter pgtrolgophagus 

Brgvibactgrium paraffinolytirurn 
Aongtobactgrsp. 

Mycobacterimn sp, 

or Aspgrgillus niggr 
10 Preferably the microorganism is: 

Pgnieillium frequentans BPFC 386, 585, 623, 733 
Rhizopus stolorrifer BPFC 1581 

Ustilagg maydis BPFC 1198, 6333 

Arthrobacter petroleophagus ATCC 21494 
15 Brevibacterium paraffinolyticum ATCC 21195 

Actinetobactersp, NCIMB 9871 

Mymbartgrium sp. BPCC 1174, 1178, 1179, 1186, 1187 
or Aspgrgillus niggr BPFC 32 

20 The microorganisms may be grown on suitable medium containing an appropriate 
carbon source such as octane, ethene, cyclohexanone or glucose for example. 

The compounds of formula (II) are generally acid labile and thus the use of acid 
conditions is to be avoided. Generally the method according to the invention may 
25 be carried out at a pH of 7.6 to 8, suitably about 7.6, and at temperature of 25-35°C, 
suitably about 28°C 



The present invention will now be illustrated with reference to the Examples. 
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EXAMPLE 1 

The following microorganisms were screened for sulfoxidation activity against 
compounds of formula (la): 

5 

p»"iriiiii.m ftgquentana BPpr 386 

Penirilliiim frequentans BPFC 585 
PeniH11i,,m frequentans BPFC 623 
Penirillium frequentans BPFC 733 
10 Rhizopusstolonifer BPFC 1581 
Ustilago maydis BPFC 1198 
Ustilago maydis BPFC 6333 
Arthrobacter petroleophagus ATCC 21494 
Brevibacterium paraffinolyticum ATCC 21 195 

15 Acinetobacter sp NCIMB 9871 

Mycobacterium sp BPCC 1174 

Mycobacterium sp BPCC 1178 

Mycobacterium sp BPCC 1179 
Mycobacterium sp BPCC 1186 
20 Mycobacterium sp BPCC 1187 

Growth Conditions 

The growth conditions for the above microorganisms were as follows. The 
25 following fungi: 

PeniHIIinm frequentans BPFC 386 
Ponirillhim frequentans BPFC 585 
EepicUlium frequentans BPFC 623 
30 P<miri11iiim frequentans BPFC 733 
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Rhigopusstolonifer BPFC 1581 
Ustilago maydis BPFC 1198 
T Jstilago maydis BPFC 6333 

5 were grown in 200 ml of sterile liquid medium (I) with the composition of (per litre) 
KjHPO, (1.9g), NaHjPO, 2Hp (2.02g), ammonium sulfate (1.8g), magnesium sulfate 
(0.2g), ferric chloride (0.97 mg), and trace elements solution (1 ml) pH 72. The 
composition of the trace elements solution used was as follows (in g/1): 



10 CuSO, . 5H,0 0-02 

MnS0 4 . 4H,0 0.1 

ZnS0 4 . 7^0 0.1 

CaCO, 1.8 



15 The above medium was supplemented with 0.2% w/v yeast extract and 2J2% w/v 
glucose. The medium contained in 1L baffled flasks was inoculated either by adding 
a suspension of spores in sterile distilled water or by the addition of a plug of agar 
containing the fungi from a Sabouraud Dextrose plate. Fungi were grown at 28°C 
on a rotary shaker at 150 rpm for 48 hours. With the exception of Ustilag o maydis. 

20 the fungal biomass obtained from liquid culture was harvested by filtration on a 
Whatman Grade 113 filter paper and washed on the filter with 50 mM sodium 
phosphate buffer, pH7.6. Ustilag o maydis was harvested by centrifuging for 20 
minutes at 8,000 rpm and 4°C. The biomass was washed by resuspending in 50 mM 
sodium phosphate buffer, pH 7.6 and centrifuging as above. 

25 

The bacteria were grown with the sources of carbon shown in Table 1: 
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TABLE 1 



Microorganism 


Carbon Source 


Arthrobacter petroleophagus ATCC 21494 
Brevtoacterium paraffinotytfcum ATCC 2 1 1 05 
AcJnetobacter so NCI MB 9871 

Mycobacterium sp BPCC 1 174, 1178. 1179, 1186, 1187 


Octane 
Octane 

Cyclohexanone 
Ethane 



The growth of Acinetobacter sp, NCIMB 9871 on cyclohexanone was performed in 
5 100 ml of liquid medium (I) in a 500 ml baffled flask containing a centre well. 
Cyclohexanone was placed in the centre well. The microorganism was grown at 
28°C on a rotary shaker at 150 rpm for 24-48 hours. 

Growth of Arthrobacter petroleophagus ATCC 21494 and Brevibacteruim 
10 paraffinolyticum ATCC 21195 on octane was performed in 200 ml of liquid medium 
(I) containing 0.2% w/v yeast extract in a 1 L baffled flask. Octane (1ml) was added 
directly to the medium without sterilization. The above microorganisms were 
grown at 28°C on a rotary shaker at 150 rpm for 24^8 hours. 

15 Mycobacterium sp BPCC 1174, 1178, 1179, 1186 and 1187 were grown in 500 ml 

liquid medium (I) in a 2L non-baffled flask fitted with a rubber bung. The flask was 
partially evacuated and then charged with ethene. Growth was conducted at 28°C 
on a rotary shaker at 150 rpm for 7 days. 

20 Growth of Arthrobacter petroleophagus ATCC 21494 and Brevibacterinm 

paraffinolyticum ATCC 21195 was also performed on glucose. Each microorganism 
was inoculated into 200 ml medium (I) containing 0.2% w/v yeast extract and 2.2% 
w/v glucose. Growth was performed at 28°C on a rotary shaker at 150 rpm for 24- 
48 hours. 

25 
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All bacteria were harvested from liquid medium by centrifuging at 8,000 rpm and 
4°C for 20 minutes. Cells were washed by resuspending in 50 mM sodium 
phosphate buffer, pH 7.6 followed by centrifuging as above. 

5 Biooxidati on Reactions 

Biotransformations were performed for each microorganism in 50mM sodium 
phosphate buffer, pH 7.6 with 5-10 g/1 dry cell weight and a substrate concentration 
of 1 g/1. The cells were incubated with the compound of formula (la) on a rotary 
10 shaker at 28°C for 18-20 hours. 

Samples were removed from the biotransformation and either centrifuged or filtered 
to remove biomass and analysed directly. 

15 Detection of Products 

The biooxidation of the compound of formula (la) was followed by reverse phase 
HPLC on a Spherisorb S5-ODS2 reverse phase column eluted with a 50:50 mixture 
of acetonitrile and 25mM sodium phosphate buffer, pH 7.6 at a flow rate of 0.8 
20 ml/min. Under such conditions the compounds of formulae (Ila) and (la) were well 
resolved with retention times of 5.2 and 9.8 minutes respectively. Both compounds 
were detected at a wavelength of 300 ran. 

Hie enantiomeric composition of the compound of formula (Ha) formed was 
25 investigated by the following method. After removal of biomass the aqueous media 
was extracted with two volumes of ammonia saturated dichloromethane. The 
pooled organic extracts were dried over anhydrous sodium sulfate and the solvent 
was evaporated under reduced pressure to afford a pale brown solid. Then the 
enantiomeric composition of sulfoxide was determined by chiral HPLC on a 
30 Chiralpak AD Column under the following conditions: 
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Column 



Chiralpack AD 250 mm x 4.6 mm interior 



diameter with 50 mm guard column 



10 



Eluent 
Flow 

Injection Volume 
Wavelength 
Retention times 

Compound of formula (la) 5.1 min 
Compound of formula (Ha): 
(+) Enantiomer 8.5 min 

(-) Enantiomer 13.4 min 



Hexane:Ethanol:Methanol (40:55:5% V/ V) 
1.0 ml/min 

20m1 
300 nm 



15 The following results were obtained: 



TABLE 2 



Microorganism 


Compound of 


Enantiomeric 


Enantiomer {(+)or 




Formula (lla) 


excess (%) 


<-» 




(Pl*n) 






Renka&um fmquentans BPFC 386 


23 


>99 


(•) 


P&nicMUum fmquentans BPFC 585 


2.1 


>99 


(-) 


PentcOUum fmquentans BPFC 623 


3.0 


95 


(-) 


PankMum frequentans BPFC 733 


2.6 


87 


(-) 


RhizopusstokjnfferBPfC 1581 


3.0 


56 


<-) 


UstBagomaydisBPFC 1106 


8.0 


88 


(0 


Us&ago maydts BPFC 6333 


34.0 


99 


(-) 


ArthmbacmpeMaophagus ATCC 21494 


24.0 


96 


<-) 


Brevibacterium paramnotyticum ATCC 2 1 1 95 


13.0 


>99 


(-) 


Adnetobactof sp NO MB 9871 


0.4 


17 


(-) 


Mycobacterium sp BPCC 1 1 74 


10.0 


97 


<-) 


Mycobacterium spBPCC 1178 j 


3.3 


93 


( *> 


Mycobacterium sp BPCC 1 179 


9.0 


96 


(•) 


Mycobacterium sp BPCC 1186 


11.0 


97 


(-) 


Mycobacterium sp BPCC 1 187 


6.0 


96 


(-) 
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The enantiomeric excess value gives an indication of the relative amounts of each 
enantiomer obtained. The value is the difference between the relative percentages 
for the two enantiomers. Thus, for example, when the percentage of the (-) 
enantiomer of the formed sulfoxide is 97.5% and the percentage for the (+) 
5 enantiomer is 2.5%, the enantiomeric excess for the (-) enantiomer is 95%. 



With Arthrobacter petroleophag us ATCC 21494 and Brevibach>Hiim 
paraffinolyticum ATCC 21195 the stereoselectivity of the biooxidation was 
unaffected by the choice of carbon source used for growth (octane and glucose). 

10 

EXAMPLE 2 



Compounds of formula (Id) and (Ie) were screened against a range of 
microorganisms for the production of the corresponding sulfoxides. The growth 
15 of microorganisms and subsequent biotransformations were performed as in 
Example 1 except that the reaction times were as listed in Tables 5 and 6. 
Aspergillus nig er BPFC 32 was grown in the same way as the fungi were grown in 
Example 1. 



20 Detection of Products 



The biooxidation of the compounds of formula (Id) and (Ie) was followed by 
reverse phase HPLC as in Example 1 except that the retention times were as 
follows: 
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TABLE 3 


V^LjIIIL/LJUJ. ILl yJl iuriiiuict 


xveiennon uine vminj 


Id 


13.7 


nd 


5.0 


Ie 


9.4 


Oe 


4.3 



The enantiomeric composition of the compounds of formula (lid) and (He) was 
investigated by the method of Example 1 except in the chiral HPLC the solvent 
5 compositions, flow rates and retention times were as follows: 



TABLE 4 



Compound of formula 


Solvent Composition 


Flow rate 
(ml/mln) 


Retention Time 


lid 


Hexane/Ethanol (70:30% v/v) 


1.0 


12.9 (Enantkxner A) 
21.7 (Enantiomer B) 




Hexane/EthanoVMethanol (40:55:5% 
v/v) 


1.0 


7.4 (Enantiomer A) 
10.6 (Enantiomer B) 


lie [ 


Hexane/Ethanol (70:30% v/v) 


1.0 


26.0 (Enantiomer A) 
30.5 (Enantiomer B) 



In Table 4 the first enantiomer eluted is referred to as enantiomer A and second as 
10 enantiomer B. The results are summarised in Tables 5 and 6. 
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Microorganism 


Reaction 
time (h) 


Aqueous 

concentration (PPM) 


E.e. 
% 


Enantiomer 


Compound 
of formula 
(Id) 


Compound 
of formula 
(lid) 


Mycobacterium sp. BPCC 1 174 


42 


5 


16.7 


>99 


A 


Mycobacterium sp. BPCC 11 78 


42 


5.9 


14.4 


>99 


A 


Mycobacterium sp. BPCC 1179 


42 


6.6 


17.4 


>99 


A 


JUycotoctort/m«p.BPCC 1186 


42 


4.8 


42 


>99 


A 


Mycobacterium sp.BPCC 1187 


42 


7.4 


18.3 


>99 


A 


Artwobacterpetroteophagus ATCC 21404 


42 


3.5 


6.6 


>99 


A 


Brevfbacterfum ooraJfinoMicum ATCC 21195 


42 


2.6 


21.7 


>99 




(JsWago maytite BPFC 1 196 


16 


6.7 


45 


>99 


A 


UstOago maydis BPFC 6333 


16 


4.6 


43 


>99 


A 


Asporgttus nicer BPFC 32 


42 


5.6 


2.7 






Penk&hjm frequentans BPFC 386 


18 


5 


0 






PenteOium frequentans BPFC 585 


48 


52 


0 






Penidttum frequentans BPFC 623 


48 


4JS 


0 






RenkMum frequentans BPFC 733 


18 


3J5 


0 







(E.e. means Enantiomeric excess) 



TABLED 



Microorganism 


Reaction ti 
me(h) 


Aqueous con- 
centration 
(PPM) 


E.e 

(%) 


Enant- 
kxner 


Compound of 
formula (le) 


Compound of 
formula (lie) 


Mycobacterium sp. BPCC 1179 


42 


1.6 


3.3 


>99 


A 


Arthrobacterpetroieophagus ATCC 21494 


42 


3.2 


0 






Brevibacterium paiafflnorybcum ATCC 21 1 95 


72 


4.0 


1.6 






UstOago may&s BPFC 1 198 


18 


2.3 


0 






UstBago maydis BPFC 6333 


72 


3.2 


0 






AseryUus niger BPFC 32 


72 


3.7 


9.2 






PanteOfum frequentans BPFC 386 


72 


3.1 


0.5 






Pentafftum frwwntans bpfc 585 


48 


3.2 


3.2 






PenicUHjm frequentans BPFC 623 


48 


2.9 


1.6 


83.4* 


B 


Pertcmum frequentans BPFC 733 


18 


3.2 


o 
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The oxidation of the compound of formula (Id) produced in all cases the "A" 
enantiomer of the compound of formula (Ed) in excellent enantiomeric excess but 
in low yield. The four strains of Penicillium frequentans. previously shown to 
oxidise the compound of formula (La), failed to oxidise the compound of formula 
5 (Id). 

The oxidation of the compound of formula (Ie) produced fewer results. This 
compound proved to be particularly insoluble making the detection of product 
difficult. Whilst in a number of cases sulfoxide was produced, its concentration 
10 was too low to determine the enantiomeric excess. However two results were 
obtained with Mycobacterium sp. and Penicillium frequentans both affording 
sulfoxide of high enantiomeric excess but interestingly of opposite 
stereoselectivity. 

15 EXAMPLE 3 

The microorganisms listed in Table 9 below were screened for sulfoxidation 
activity against compounds of formula (lb). They were grown under the same 
condition as in Examples 1 and 2. 

20 

Biotransformations were performed following the protocol of Example 1 except 
that the dry cell weight was increased to approximately 20gL' ! and the reaction 
time was extended. 

25 Detection of Products 

The biooxidation of the compound of formula (lb) was followed by reverse phase 
HPLC as in Example 1 except that the retention times were as follows: 
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TABLE 7 



Compound of formula 


Retention time (min) 


lb 
lib 


8.1 
4.2 



The enantiomeric composition of the compound of formula (lib) was investigated 
by the method of Example 1 except in the chiral HPLC the solvent composition, 
5 flow rate and retention time were as follows: 



TABLES 



Solvent composition 


Flow Rate (ml /min) 


Retention times (min) 


Hexane/ethanol (70:30%) 


1.0 


32.3 (Enantiomer A) 
36.6 (Enantiomer B) 



In Table 8 the first enantiomer eluted is referred to as enantiomer A and the 
10 second as enantiomer B. 

The results are summarised in the following table: 



IAELE_2 



Microorganism 


Reaction 


Aqueous 

concentration 

(PPM) 


E.e 
(%) 


Enantio- 
mer 


Compound of 
formula (lb) 


Compoun 
dot 
formula 
(Mb) 


Mycobacterium up. BPCC 1 178 


72 


8.6 


3.4 


8.2 


B 


Br&vibacterium parafHnotyticum ATCC 21195 


72 


8.4 


4.0 


26.6 


B 


UstHago maycbs BPFC 6333 


72 


8.2 


4.3 


>99 


A 


AspergiHus niger BPFC 32 


72 


5.6 


28.0 


>99 


A 


PenicBlium fraquentans BPFC 386 


72 


8.4 


4.5 | 






PenteWum fraquontans BPFC 585 


48 


6.5 


11.4 






PenkWum fraquentans BPFC 623 


48 


7.7 


6.5 
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(E.e. means enantiomeric excess) 



The microorganisms listed in Table 9 were also screened under identical 
5 conditions for sulfoxidation of the compound of formula (Ic) but no product of 
formula (He) could be detected. 

Deposits Of Microorganisms 

10 The following microorganisms were deposited at the National Collections of 
Industrial and Marine Bacteria Ltd (NCIMB), 23 St. Machar Drive, Aberdeen, 
Scotland AB2 1RY on 25 November 1994: 



1. Mycobacterium sp BPCC 1174 
15 Accession No. NCIMB 40695 

2. Mycobacterium sp BPCC 1 178 
Accession No. NCIMB 40696 

3. Mycobacterium sp BPCC 1179 
Accession No. NCIMB 40697 

20 4. Mycobacterium sp BPCC 1186 
Accession No. NCIMB 40698 

5. Mycobacterium sp BPCC 1 187 
Accession No. NCIMB 40699 

The following microorganisms were deposited at the International 
25 Mycological Institute (IMI), Bakeham Lane, Englefield Green, Egham, Surrey 

TW20 9TY, England on 28 November 1994: 

6. Penicillium frequentans BPFC 386 
Accession No. IMICC 364802 

7. Penicillium frequentans BPFC 585 
30 Accession No. IMICC 364801 

8. Penicillium frequentans BPFC 623 
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Accession No. IMICC 364800 

9. nicilliuqi freqMffltiWS BPFC 733 
Accession No. IMICC 364799 

10. Rhizopus stolonifer BPFC 1581 
5 Accession No. IMICC 364798 

11. Ustilago maydis BPFC 1198 
Accession No. IMICC 364797 

12. Ustilago maydis BPFC 6333 
Accession No. IMICC 364796 

10 13. Aspergillus iriggr BPFC 32 
Accession No. IMICC 364795 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRuk 136ir) 



A. The indications made below relate to the microorganism referred to in toe description 



on page 



20 



, line 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet Q 



Name of deposiu ry institution 

The National Collections of Industrial and Marine Bacteria Limited 



Address of depositary institution (uxLtdimg pasut cod* *md country) 

23 St Machar Drive 
ABERDEEN AB2 1RY 
Scotland, United Kingdom 



Date of deposit 

November 25, 1994 



Accession Number 

NCIMB 40695 



C ADDITIONAL INDICATIONS M Mm* if«* .pplicMbU) This information is continued on an additional sheet \J 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism( s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 2B(4), U.K. Rule 17(3), 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state. 



P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if ike imdksioM, MrtmotformQ de*p*ud Slmia) 



E. SEPARATE FURNISHING OF INDICATIONS (tesve bUmk if met •ppikmblt) 



Nm^^mT^^l ted SI,bminWl 10 ^ lnlcrtlltioful Bu ~ u kter (specify ^gamtlm^mrtoflkeuUicmtiom*.^ 



For receiving Office use only 



C^] This sheet was received with the international applicati 



For International Bureau use only 



I I This sheet was received bj the International Bur 



Authorized officer 



Foam PCT/RCV134 (July 1992) 



WO 96/17071 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule 136a) 



A, The indications made below relate to tbc microorpoism referred to in the description 

°«W _20 17 



B. IDENTIFICATION OF DEPOSIT Further deposit, are identified on so additional 

Name of depositary institution 

[ The National Collections of Industrial and Marine Bacteria Limited 



of depositary institution (ivhtding posts I cod* «W um*ry) 



23 St Machar Drive 
I ABERDEEN AB2 1RY 
[Scotland, United Kingdom 



Date of deposit 

November 25, 1994 



Accession Number 

NCI MB 40696 



O ADDITIONAL INDICATIONS <k~* bU*k if «* .pplkshk) This in formation h continued 



on an additional 



□ 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism(s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3) 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
| mutandis for any other designat ed state. 

P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE(i/<Wadks^s«s*>V^i 



E. SEPARATE FU RNISHING OF INDICATIONS <U~c bUmk if mat •ppUtbk) 

/^^i/fr^Q^ below will be submitted to the International Bureau l*t*(spcafy*ta nim^cfikciM£cmi^**- *Ac 



Thi » ***** *»» received with the international application 


I"! This sheet was received by the International B ureas on: 


Authorized officer 
Bona KTAn/114 / t.ik. im 


Authorized officer 



WO 96^ P P PCT/SE95/01415 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRuIc \3bis) 



A. The indications made below reUte to the roicraof prusm refer, cd to in the description 

20 w 19 



on page 



B. IDENTIFICATION OF DEPOSIT 



Further depot its ate identified on an additional sheet [T 



J Name of depositary institution 

I The National Collections of Industrial and Marine Bacteria Limited 



Address of depositary institution G*clMdi H pasulcod€*mdcmmtry) 

1 23 St Machar Drive 
I ABERDEEN AB2 1RV 
[Scotland, United Kingdom 



Dale of deposit 

[November 25, 1994 




Accession Number 

NCI MB 40697 



| C ADDITIONAL INDICATIONS f/«w bk*k if** ippKcMbk} Tbb informstion a 



on sn additional sheet [ 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism(s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3) 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state. 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE ftfti* kdkmticms art mat for tO dcmp—udSiMa) 



E. SEPARATE FUR NISHING OF INDICATIONS (U**e bU*k if mafpptktbk) 
1 SSl ^S r? 5 b<l ° WWi " 5 >ubni ' tled toU * '"'erestionai Bureau later j^i^S^ 



For receiving Office use only 



O TbU * bcel received with the international application 



Authorized 



For Inienuaional Bureau use only 



["1 This sheet was rec ei ved by the Interns liooaj Bureau < 



Authorized officer 



Form PCI7RCyi34<JuJy 1992) 



WO 96/17076^^ PC17SE95/01415 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 



A. The indications made below relate to the microorpniwo referred to in the description 
°«P»«« 2D Jine 21 



B. IDENTIFICATION OP DEPOSIT 



Further deposits ire identified oo an additional tbeet [7J 



Name or depositary institution 

The National Collections of Industrial and Marine Bacteria Limited 



Address of depositary institution fuxU&m? posul cod* *md amxry) 

23 St Machar Drive 
ABERDEEN AB2 1RY 
Scotland, United Kingdom 



Dale of deposit 

November 25, 1994 



Accession Number 

NCI MB 4069B 



C ADDITIONAL INDICATIONS (km* bU*k if ma ,pplksbk) TbU information a continued 



on an additional sheet 



□ 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism( s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3), 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state. 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE Of 



mnmaifmtmM dtmpt wtwd Simla) 



E. SEPARATE FURNISHING OF INDICATIONS <Um« bUmk if mot tpplkmbk) 



j^y^^T 1 ** bC> ° Wwi " ** tubn>ined <** international Bureau later (jpt^tketaKnlmMSMrt^UitiMS^mTI^ 



For receiving Office use only 



This sheet was received with the international application 



Authorized oCCoer 



For International Bureau use only 



n This sheet was received by the International Bun 



Authorized officer 



Form PCT/ROY134 (July 1992) 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule !36u) 



I A * The uidicalions made below relate 10 the raicroofprusrn referred to in ibe description 

20 ■ 23 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional aheet fx] 



Narneof deposiury institution 

The National Collections of Industrial and Marine Becteria Limited 



Address of depositary institution fmcbdUg posu\ cod* **d u»*oy) 

I 23 St Machar Drive 
I ABERDEEN AB2 1RY 
Scotland, United Kingdom 



Date of deposit 

| November 25, 1994 



Accession Number 

NCIMB 40699 



C. ADDITIONAL INDICATIONS (h^r bUmkif** tpplUmHt) This information 



» continued on an additional sheet Q 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the lav; of the designated state, 
it is requested that a sample of the deposited micro-organism( s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3) 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for anv other designated state 



P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE Of ike mdicMdo** mnmotfonU i^ruud Su**) 



I E. SEPARAT E FURNISHING OF INDICATIONS (hmmbknk if met ippBcmbk) 

1 ^^ffi^j*'^ 



For receiving Office use only 



(3 Toia sheet wss received with the international 



application 



Authorized 



For International Bureau use only 



n This sheet was received by the International Bureau < 



Authorized officer 



Form fCT7ROY134 (July 1992) 



WO 96/17076 




PCT/SE95/01415 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



[ A. The indications made below relate to the microorganism referred to in the description 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet |T 



Name of deposiury institution 
[International Mycological Institute 



I Address of depositary institution (iixbUint posul code *md cattmry) 
[Bakeham Lane 
I Egham 
I Surrey 

TW20 9TY, England, UK 



Date of deposit 

I November 28, 1994 



Accession Number 
IMICC 364802 



C ADDITIONAL INDICATIONS (fan* bkmk if met *ppiic*Me) «This information is continued on sn additional sheet Q 



In respect or all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism(s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3), 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state. 



I P- DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE CifAeyUU^^^fof^tti^p^^ 



| E. SEPARATE FURN ISHING OF INDICATIONS (tea* bhmk if not ippGctbk) 

I ^ CC ^ 5i C ****** to the International Bureau later hp********.!. 



(2 This sheet was received with the international application 


D This sheet was received by the International Bureau on: 


Authorized officer 
Form FCTTIMVl 14 si.»Jw teem 


Authorized officer 



WO 9< 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \lbis) 



A. Tbe indications made betow relate to the rokroorpimm referred to in toe deacription 
°»P»f« 20 .line 30 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional tbeet Q 



Name of depositary institution 

International Mycological Institute 



Address ofdepoaiury institution Gml*£mgpesut€o4*uUumMtn) 
Sakeham Lane 
Igham 
Surrey 

TW20 9TY, England, UK 



Date of deposit 

November 28, 1994 



Accession Number 
IMICC 364801 



C ADDITIONAL INDICATIONS (km«bkmklf** tppKcbU) To is information is 



continued on an additional sheet 



jln respect of all designated states in which such action is possible and to 
Ithe extent that it is legally permissible under the law of the designated state, 
lit is requested that a sample of the deposited micro-organism(s) be made 
javailable only by the issue thereof to an independent expert, in accordance 
Iwith the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3), 
[Australian Regulation 3.25(3) and generally similar provisions mutatis 
[mutandis for any othe r designated state. 

DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE {if the ml***** frill daip** Smc,) 



E> SEPARATE FURNISHING OF INDICATIONS (km* bknk if m* Mpptkmbk) 



S^e^e^^^ bCk>WWm C * ubmined to 55 ^ternsiional Bureau Uterfi/^i^ro.re/^Mrc^i^W 



'Accemom 



tVJ To** sheet was received with the international application 


n This sheet was received by the International Bureau on: 


Authorized officer 


Authorized officer 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRulc tlbis) 



A. Tbe indications made below relate to the microorganism referred to in the description 



°»P»fe 21 .line 



B. IDENTIFICATION OF DEPOSIT Further deposit, are identified on an additional sheet fTI 



Name of depositary institution 

International Mycological Institute 



Address of depositary institution (WWUj postal coda tW ummtryj 

Bakeham Lane 

Egham 

Surrey 

TW20 9TY, England, UK 



Date of deposit 

November 28, 1994 



Accession Number 
IMICC 364800 



C ADDITIONAL INDICATIONS <k**bk*ifm*i PP lic m 6k) This informstion is continued on an additional sheet Q 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism(s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3), 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state. 



P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifd* Ukatiom* art mat for aQ dcnp—Hd Simla) 



E. SEPARATE FURNISHING OF INDICATIONS fie*w bkmk if mot app&cmbie) 
^Sj ^^ aaaV^^ w '" ** remitted to tbe International Bureau \*m (specify tm*txmiTatmaiurt of d*im* 



For receiving Office use only 



03 "Hi" *beet was received with tbe international application 



Authorized officer 



For International Bureau use only 



n This sheet was received by the International Bureau < 



Authorized officer 



Form PCT7RCY134 (July 1992) 




PCT/SE95/0I415 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the raicroorpnura referred to in the description 



°°W 21 .line 



B. IDENTIFICATION OF DEPOSIT Further deposit, are identified on an additional sheet 



Name of depositary institution 
International Mycological Institute 



Address of depositary institution (i*cl*di*i posul code mU country) 

Bakeham Lane 

Egham 

Surrey 

TW20 9TY, England, UK 



Date of deposit 

November 28, 199a 



Accession Number 
IMICC 364799 



C, ADDITIONAL. INDICATIONS (Icnhh* if* eppticehU) TfaU i nformation is continued on an additional sheet Q 

In respect of all designated states in which such action is possible and to 

the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism(s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3), 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state. 



P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the iiUkatums ere mat foe mU dempteud States) 



E. SEPARATE FURNISHING OF INDICATIONS (lemvt bUmk if mat cpp&ebU) 

i^^ffij^l'*' 1 bCl ° WWil1 ** >ubTOined »o «be International Bureau l»ter(ipedhtkett»erelmeSMrecdd^;^^^^ 



For receiving Office use only 



S Tfc* *aee« was received with tbe international appJicati< 



Authorized officer 



For International Bureau use only 



n This sheet was received by the International Bureau < 



Authorized officer 



Form PCT/RCV134 (July 1992) 



WO 96/17076 




PCT/SE95/014I5 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRute \3bis) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



21 



B. IDENTIFICATION OF DEPOSIT 



• line 



Further deposits are identified on an additional sheet fx] 



Name of depositary institution 
International Mycological Institute 



Address of depositary institution (imiudU? posul cod* **4 cmmry) 

Bakeham Lane 

Egham 

Surrey 

TW20 9TY, England, UK 



Date of deposit 

November 28, 1994 



Accession Number 
IMICC 364798 



C ADDITIONAL INDICATIONS (Um^bkmkifmMspprusble) This information is continued oa an additional sheet Q 

In respect of all designated states in which such action is possible and to 

the extent that it is legally permissible under the law of the designated state, 

ls requested that a sample of the deposited micro-organism( s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3) 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state. 

m,m ^ 

P. DESIGNATED STATES FOR WHICH INDICATIONS ARE WADE (if the hUkmsicm mtotfoeiQ idpvudSiM*) 



E. SEPARATE FURNISHING OF INDICATIONS (lcm*bkmkifmet eysWfceMrJ 



J£*j^^} i ^) i * Ud win 06 submitted to the International Bureau later (specify the goml 



<Cf, 'Accanam 



IVT This sheet was received with the international application 


n This aheet was received by the Utenuuonal Bureau on: 


Authorized officer 

Bonn PrT/Dft/lU /t..i.. iam\ 


Authorized officer 



WO 9671 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule IMs) 



A* The indications made below relate to the microorganism referred to in the 
21 .line 7 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet Q) 



Name of depositary institution 
International Mycological Institute 



of depositary institution fuKhtJUg pajul c*Js *md cvuMtry} 

Bakeham Lane 

Egham 

Surrey 

TW20 9TY, England, UK 



Date of deposit 

November 28 f 1994 



Accession Number 
IMICC 364797 



C ADDITIONAL INDICATIONS (/we bUmk if mat ipplicsbk} This information is continued on an additional sheet Q 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism(s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3), 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state. 



P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE &ti*mikm^m**m«fo,rtd*mp^5mc4 



E. SEPARATE FURNISHING OF INDICATIONS (ltm*bt**kifm*fptk*6k) 

l^fW ffi!^ 1 * Wi " ** >ubmiltcd to ktcrnstional Bureau later Upecih*etaml»«™c(a*im&€mti**^ 



For receiving Office use only 



0 Th" sheet was received wiih ibe interaiuonal application 



Authorized officer 



Form PCT/RCV134 (July 1992) 



— For International Bureau use only 
[ I This sheet was received by the International 



Authorized officer 




PCT/SE95/01415 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(POT Rule \3bis) 



| A* The indications 
oo page 21 



below relate to the microorpnura referred to in the description 
.line _9 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified oo an additional sheet 



Name of depositary institution 

International Mycological Institute 



Address of deposiury institution CtmcUUUg posui cedeaa 4 cmmtry) 

Bakeham Lane 

Egham 

Surrey 

TW20 9TY, England, UK 



Date of deposit 

November 28, 1994 



Accession Number 
IMICC 364796 



| C. ADDITIONAJL INDICATIONS (fcaw bL*k if** *ppiuM4 This infonnatioo is continued oo an additional sheet Q 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state, 
it is requested that a sample of the deposited micro-organism(s) be made 
available only by the issue thereof to an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3), 
Australian Regulation 3.25(3) and generally similar provisions mutatis 
mutandis for any other designated state . 

| P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifik* uUk**ms •r*mctjo,*U U*p*ud Suta) 



E> SEPARA TE FURNISHING OF INDICATIONS (UmvcbUmk if met mppGcmbk) 
| A^^^!^etf7 tCdbCi ° WW ' 11 * UbfPirted to toemational Bureau later ftparifr S jaSelSSe ifiS riSZSS Z tf /Mr 



|3 T"* ***** *m received with the international application 


1 1 This sheet was received by the International Bureau on: 


Authorized officer 


Authorized officer 



WO 96/1 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRulc \3bis) 



I "^cations made below relate to the microorganism referred to in the description 
00 W ?J t Une 11 



B. IDENTIFICATION OF DEPOSIT 



Further deposits ere identified on en additional sheet fx| 



I Nime of depositary institution 

International Mycological Institute 



Addn» of depositary institution fuxbMmg pastel code end ummtry) 
Bakeham Lane 
Egham 
I Surrey 

TW20 9TY, England, UK 



Dele of deposit 

I November 28, 1994 



Accession Number 
IMICC 364795 



| C ADDITIONAL INDICATIONS eppUceHe) Tni, ^formation j. continued on an additional sheet Q 



In respect of all designated states in which such action is possible and to 
the extent that it is legally permissible under the law of the designated state 
A ? ^quested that a sample of the deposited micro-organism(s) be made 

f!??K ?k °? y b l the iS3ue th8reof t0 an independent expert, in accordance 
with the relevant patent legislation, e.g. EPC Rule 28(4), U.K. Rule 17(3) 
Australian Regulation 3.25(3) and generally similar provisions mutatis 

I mutandis for any other designated state. 



| D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE Of ike h*cs*ms ere ma for ett demp^ed&ete*) 



I E. SEPARATE FURNISHING OF INDICATIONS (Urn* bUmk if mot epaGcehie) 



The indications listed below will be 
I NmmmeTofDepoekn 
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CLAIMS 



1. A method of preparing a compound of formula (II) either as a single 
enantiomer or in an enantiomerically enriched form: 




wherein: 

15 N in the benzimidazole moiety means that one of the carbon atoms substituted by 
R^-R, optionally may be exchanged for an unsubstituted nitrogen atom; 
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R,, R, and R, are the same or different and selected from hydrogen, alkyl, alkoxy 
optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, 
piperidino, morpholino, halogen, phenylalkyl, phenylalkoxy; 

5 R 4 and R 4 . are the same or different and selected from hydrogen, alkyl, aralkyl; 

Rs is hydrogen, halogen, trifluoromethyl, alkyl, alkoxy; 

R^ - R, are the same or different and selected from hydrogen, alkyl, alkoxy, 
10 halogen, haloalkoxy, alkylcarbonyl, alkoxy carbonyl, oxazolyl, trifluoroalkyl or 
adjacent groups - R, may complete together with the carbon atoms to which 
they are attached optionally substituted ring structures; 

R 10 is hydrogen or alkoxycarbonyloxymethyl; 

15 

R,, is hydrogen or forms an alkylene chain together with R^; 

R, 2 and R, 3 are the same or different and selected from hydrogen, halogen or alkyl; 
which method comprises stereoselective biooxidation of the pro-chiral sulfide 
20 counterpart compound. 

2. A method according to claim 1 wherein: 




25 and 
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and 

X is — CH — 
R11 

wherein R,, R,, R,, R 6 -R,, R, 0 and R„ are as defined in claim 1. 

5 

3. A method to claim 1 or 2 wherein the compound of formula (II) is a 
compound of formula: 
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Old) 



(He) 



5 4. A method according to any one of the previous claims wherein a single 
enantiomer of the compound of formula (II) is prepared. 

5. A method according to claim 3 wherein there is prepared a compound of 
formula (Da) and the biooxidation is carried out with a microorganism which is 

10 

Penicillium frequentans 
Brevibacterium paraffinolyticum or 
Mycobacterium sp. 

15 6. A method according to claim 3 wherein there is prepared a compound of 
formula (lib) and the biooxidation is carried out with a microorganism which is: 

Aspergillus niger or 
Ustifcgp maydis. 

20 
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7. A method according to claim 3 wherein there is prepared a compound of 
formula (lid) and the biooxidation is carried out with a microorganism which is 

Mycobacterium sp. 
5 Arthrobacter petroleophagus 

Brevibacterium paraffinolvticum or 
Ugtilago mayflg. 

8. A method according to claim 3 wherein there is prepared a compound of 
10 formula (lie) and the bioxidation is carried out with a microorganism which is: 

Mycobacterium sp. 
Pejtiallium frequgnfrms 

15 9. A method according to claim 1 substantially as described in any one of the 
Examples. 

10. A compound of formula II, as a single enantiomer or in enantiomerically 
enriched form, as defined in claim 1 prepared by the method claimed in any one 
20 of claims 1 to 9. 
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